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Determining the structure of the interior of Mars has been ahigh priority for every Mars
exploration strategy developed in the past 20 years, and is onc of the primary goals of the
InterMarsnet mission. Seismology is by far the most effective and detailed tool for investigating
the radial and lateral distribution of density and elastic properties within a planct. Whereas long-
periodsignals contain information from surface waves and normal modes from relatively large
cvents, as well as the tidal response of the planet, the ability to record the lng h- frequency portion
of the scismic Spectt am (0.05 S /550 Hz) is essential for using the body waves of small to
moderate events for probing the interior and analyzing the source characteristics of martianquakes.

The National Acronautics and Space Administration is developing a suite of miniature
scismometers and accelerometers for planctary and microgravity scicnce. The Cente 1 for Space
Microclectronices Technology at the Jet Propulsion Laboratory (J]'],) is using a combination of
micromachining and noveltransducer electronics to produce an llitra-sensitive instrumentina
robust, compact, and 1o w-power package. These instruments wtilize a bulk imicromachined single-
crystalline silicon spring. Anextremely sensitive symimcetric ultra- high- frequency capacitive
transducer is usedto measure the displacement of the proof mass. The present generation of JPI.
scismometers based on this techinology have been ficld tested, and have show nexcellent
petformance cornpared to high- quality terrestrial instraments (Fig. 1).

The design criteria, structure, and fabri cation techniques currently in use on the next
generation microscismometer for usc on Mars will be presented. T'he estimates for mass (<100
gin), power (<100 mW) and volume (20 cm3)of this sensitive (better than 10° g',/\/]l’/,)llll‘CC»
component instrumentimake it well suited for smallland er payloads, This seismomceter is currently
being proposed for both Mars Surveyor '98 and the Rol .and Surface Science Package of Rosetta.
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Fig.i: Comparison of microscismic noise records from Streckeisen S'U'S- 2 seismometer and J)'].
miniature scismometer taken simultancously on March 10, 1995 at Pinon Flats, California.



